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A

The Forest -

The Trees.

Pinus flexilis, Limber Pine, White Pine, Bull Pine,. Pine.

Pinus albicaulis, White Bark pine, common names sg . . -
above. :

Pinus monophylla, Single Leaf Pine, Pinyon, Wut Pine,
Serub Pine.

Abies lasiocarpa, Alpine Fir, Spruce Pine, Spruce
Fir, Balsam Fir, Balsam, Fir.

Juniperus scopulorum, Baeiy Mountain Juniper, Juniper,
Cedar. | .

Juniperus communis, Dwarf Junipér, Juniper, Cedar.

Salix nuttalli, Nuttell's Willow, Willow.

Salix amygdeloides, Almond Leaf Willow, Willow.

Populus tremuloides, Quaking Aspen, Quaking Asp or
Ash, Aépin, Cottonwood.

Populus balsamifera, Balm of Gilead, Balsam, Balsan Poplar,

. Cottonwood.

Populus angustifolia, Harrow Teaf Cottonwood, Cotton-
wéod, Poplar, Willow Poplar.

Alnus tenuifolisa, Nountain Aider, Alder.

Ceroocarpus ledifolius, Curl Leaf lNahogeny, Mahogany.

Amelanchier alnifolia, Western Service Barry,-Sarvis,

Sarvis Brush.




Prunus demissa, Western Choke Cherry, Cherry.
Sorbus séopulina, Mountain Ash, Wax Berry.
Sambucus glauca, Blue Elderberry, Elder.

Acer glabrum, Dwarf Maple, Vine Maple, Nountain Maple.

THE SHRUBS; arranged roughly accoring to altiﬁgae.ﬁ#§q _ 

first named oceurring lowest.
Chrysothemnus- species, Rabbit Brush, Greasewood.
Artemisia_species, Sage Brush, Black Sage; Silver Sage.
Cornus stolonifera, Rea Eogwood, Kinnikinnik.
Jamesia americans, Hydrangea._
Ribes setosum, Spiney Currant, Currant, Gooseberry.
dreobatus deliciesus, Thimble Berry. |
Purshia tridentata, Bitter Brush, Buek Brush, Greasewood.
Symphoriearpus glaueus, Snow Berry.

Ceonothus velutinus, Snow Brush, Deer Brush, Laurel.

TEE IXEES.
A. Grazing.

1. Sage Brush.
2. Grass.

B. Wooded.
3. Juniper Pinen.
4. Mahogeny.
5. Aspen.
6. Alpine.
(a) Open sub-type -
(b) Dense Bub-type,




* Types 1 and 2.

While the grazing types, of eourse, have no g1TvE~
cal characteristics, their limiting factors shoula be die-

cussed in order to show their relstion to the true ‘foregt. -

types. :

. All of the factors that give rise to the grazing
types, grass and sage, are not well understood. However,
differences in soil and air moisture exert the prineipal

- influence in determining the coveerf rractically all of
our land and, while there are many seeming exceptions,

i% is safe to state for these types, that the ﬁoister
places are oceupied by grass, while the drier piaees,
éspecially where the snow does not become deep, are
taken by sage brush. As one approaches the divide be-
tween the Great Bagin dfainage and the Snake River drain-
age, from the soufh, the sage becomes less and less im-
portent and the grass ococupies most of the sres ad Jacent
to thg divide. However, econtinuing scross the divide

and down to the "Snske River Desert™, one finds that

the sage brush again becomes the predominant growth al-
though the grass extends to consider&b%r lower elevations
on that side and the sage brush is heawier than in the
Basin. Within the broad outlines of the grass tyne,

one finds many sage brush sreas, including entize stream
‘basins, steep cenyons sides and even mountain slopes

up to elevations of nearly 9,500 feet. Sage brush
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avoids places where the snow lies for & long time

end for this reason the smoother places in the high
lands are taken by grass, while the rough steep slopes,
especially those fecing the sun, have sage. Sége brush

is found both above and below the grass and sometimes the

two mingle in equal propmrtions on steepr ridges, fﬁé- .
grass occupying the shallow draws while the sage brush
covers the 1ittle ridges betwsen the depressions.

Both types cover many varieties of soil and it is not
likely that the soil is a factor in limiting either
type. The granite formation of the Bruneaun Division
gives rise to topographiec conditions thet are more
favorable to grass than to sage while the besaltie
formations supply places topographieally suited to

sage brush, but Iuaoubt the possibility of esteblishing
any close connection between the charseter of the soil
and the distribution of these types. Grass is ex-
cluded from the moisture perts of the grass type by
aspen and brush and by the lower reasches of the al-

pine type.

Pype 3.

This is the familiar juniper-pinon type of
the Great Basin. It ig limited to thessouthern and
eestern lower slopes of the Ruby Mounteins. The type
does not invade the rougher areas or places where

there is considerable moisture. Juniper is confined




almost entirely to the limestone formation (Boundaries
Report, Ruby ﬁounﬁains.) and does not ofteh ogccur
above 7500 feset.

TIRE 4,

lahogeny occurs on rough, dry and much ex- g

rosed rocky knobs and extends into. dry, rugged basing |

like that of Telephone Creek in the Brunseau Division.
The type is somewhat more prevalent on southern than
oh northern exposures, perhaps because the grass on
the northern slopes prevents reproducetion of the ma-
hogany. MNahogany seldom oceurs above an altitude of
7,000 feet. Granite and limestone formetions furnish
the prineipal areas altho equally good stands of.
smaller extent are found on the andesite buttes near
Jarbidge. The type is undoubtedly limited by the
grazing indwstry although it is evident that mueh
greater factors are present because the type was
strietly limited before the grazing bectme of im-
portance. It seems that mahogany can thrive only
on places that are not favorsble to other types, al-
though saplings are oceasionally found on good situa-
tions with young aspen.
T¥YPE B.
The aspen type ineludes the narrow stream

bottoms and the moister slopes et moderate elevations.




Large areas on the Bruneau Division are occunied by
irregunlar stands of aspen but on the Ruby Iounteins
the type is more strietly limited becsuse of the

seanty moisture supply. Belts of aspen brush, grest-

1y stunted, sare found on steep slopes below Plac?ﬁﬁf-ﬁ&g,:rf

where the snow steys longest. The ‘type is most pr§; F Lk
valent on northerly exposures at altitudes renging
around 6,500 feet. Aspen follows meny of the streams
out of the Forest, one of them at an elevation of
5,000 feét, but does not extend ab@#e 9,500 feet and
the aversge altitude limit is about 8 ,000 feet. Mo
preferenee as to s0il has been observed. The type
thrives wherever there is sufficient moisture without
too mueh exposure %o ¢0ld winds.
' TYPE 6.

The alpine_typé occurs on the higher mountain
tops throughout the Forest 411 through the region
the trees of this tyre cecupy isolated peaks and
mountains. This fact Beems to point to the p0931b111ty
that the elimate st one time was mueh more favorsble
to tree grwoth then 4t is at bresent K else, how did this
wide distribution come sbout? However, there is no
evidence ef‘any other speeies ever having grown on the

Humboldt. It mey be that an ice gheet destroyed al1
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of the trees except those that could live on the
mountain tops or perhaps the iee played an important
part in the primary distribution of the trees. It
seems improbable thet the birds may be credited with

such & wide movement. The type occurs between alti-..

tudes of 7,600' and 10,500', although it is not now T
found &t the lower elevation except in a few eanybn
bottoms, The average elevation is between eighf and
ten thousand feet. Northerly exposures are most
prominent in this type although all exposures at

high altitudes are freely occupiéd. The absence of
the heated air found lower down doubtless favors

this eoniferous type and the snowdrifts supply plenty
of moisture. Thetype is not affeected by differences
in soil quality or eomposition. The trees grow
wﬁerever there is enough soil of any kind at all com-
binéﬁ with a suffieient water supply. The type is
subdivided according to density end this division

is élways dependent on the balance between the mois-
ture supply and the drying influences exerted at the

different sites.

SILVICAL € [§TICS, by Types.

.=, : ( .° C
: TYPE 3.

L]

The Juniper-pinon type oceupies about two

percent of the totel area of the Forest.




1t 4s alweys distinguished by the presence
of the sprewling Utah Juniper and often by groups of
short, heavy-branched, single-leaf pine. There hes
been mo opportunity for anything more than the most
casusl study of this type on the Humboldt but the '
species are probably represented at present in tﬁé"?ﬁ”

ratio of eight junipers to ome pine beceause the piné

was more valusble for fuel and charcosl, more easily
out and haes mueh less reproductive power than the
juniper. The juniper has been extensively cut for
posts and for fuel but some low bﬁanches are almost
slways left. These branches are able %o provide for
reproduction. A11 ages are represented in most cases
although the mature trees are mich i%ﬂhe majbrity in
virgin stands.

The type is frequently assotiated with sage
brush and there is often sparse bunech gress and secat-
tered lupine. The ground is usually almost devoid of
humus. The conditions necesséry for reproduction are
not definitely knbwn but the species included are
often found under conditions that would gseem to be
altogether unfevorable, - for instance, on dry, gravel-
ly slopes or even in erevices in the rocks. The pine,
however, apprecilates a damp, moist soil such &s one

finds in the cenyons. In such places pinon pine sap-
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lings ere faiwly tolerant, growing under aspen poles.
Heavy cutting or fire tends to ineresse the pro-
portion of sage brush but the type is well able to

hold its own in the long run beecsusge it occupies

sitnations thet are not favorable to any other tree
growth, ana the sage brush doubtless helps the juni -
rer and pine by shading the grouna enough to con-
Serve the moisture Tor the seedlings.

7 The uncertainity of reproduction of the one.-
leaf pine calls for conservative eutting. In most
cases not more than one-third of the stand should be
removed and the brush should be lopped and scattered
for proteection to the seedlings. The Juniper, in
many cases, might be eut by taking out the heavy limbse
and leaving one erect, central branch or the main stem
in older tress for repGfluetion, protection end for
provision for a future eutting.

| TYPE 4.

The mahogany type includes about three per-
cent of the total area of the Forest.

The permenent distinetive characteristic is
the presence of Cersocarpug 1 ledifoliug whieh nearly
always occurs unaceompenied by any other tree species,
although young aspen end young mehogany are sometimes

associated on moist, fertile vrlaces. All ages are
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represented but the middle aged to mature trees are

by far the most prominent except where there have bgen__,,\;..

recent cuttings. The mahogany type furnishes a 1aréé 5
amount of grass and weeds suitable for sheep feed and
the grasses left by the sheep are attractive to cattle

; uﬂweg

in the late antumn because the type ispopeh to the sun
and the snow is Bhallow hers when it is deep on the

grass land. The humus is very 1ight'or'entirely lack-

ing execept in rocky places where the wind blows the
vegetable matter into sheltered spots. Here the decom-
rosition is slow. Mehogeny reproduces well on most
places that are oven to the sun and not too heavily
covered by grase. As in case of the juniper-pinon
tyre, sage brush and grass are the only eneroaching
types because the mahogany areas are altogether un-
suited for other growth. Sage brush and grass may
c¢ome in temporarily after heavy cuttings but the ma-
hogany is able gradually to erowd out the sage brush
end the sparse stands of grass.

Little can be done in the way of silvi-
eulture in the case of mahogany. Itsrprotective
- Tunetions should always be remembered angd cutting :

should be confined to the 0ld trees in the denser

stands. As in the cage of the low branehing juniper,

& I



one erect central stem or branchlmight well be left
in order that the strongly developed root systems

of the large trees may still be utilized instead of
- being allowéd to di. for lack of above-ground parts.

The aspen type inecludes aprroximately fif- 7
teen percent of the total area of the Forest.

Its permanent distinguishing characteristie
is the presence of the trembling aspen. Tn the lower
canyon bottoms Balm of Gilaad, narrow-leafed popler,
and Roeky Mountain juniper are present in unimportent
quantities, and here the aspen shows the greater range
in age, all elasses being present with the large poles
predominant. On the steep snow-bound slopes the trees
‘are all of about the same size but their age cannot
be determined without ring counts becsuse the gdverse
conditions hold back the older trees more than the
young ones and tend to produce uniformity emong the
trees of #ié-site.

The ground cover in better situatione econ-
sists of heavy weeds and grass with light serviece
berry, rose brush, currant and ofher shrubs. How-
ever, sheep grézing keeps down the ground cover and

prevents the formation of normal humus. In the pobrer

situations the late lying snow prevents the growth
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of any importamt ground cover and the leaves are
often all blown away. The humus ig, therefore, light
in meny places although it is sometimes two inches

thiek in places that are protected from the wind.

Reproduction is vigorous on moister placééﬂfﬁ

all through the type althoﬁgh the Populus 8peeies'can—'

not grow under shade.
- Fire, in the past, has killed some aspen
stands, (Tennessee Creek and elsewhere.) and they

have Dbeen succeeded by Ceonothus velutinus. Now,

however, the ceonothues is dying or dead under the
aspen which is reecapturing ﬁha areas. TFrequently smsll
ratches of sage brush aré ineluaedrwithin the aspen
but the reason is found in conditions thet are un-
favorable to the aspen,for sage brush never really
encrosches on the true aspen land unlese an excention
be made for burns. Sage brush-andfgrass might'fol-
low fire but they would certainly not be able to hbld
their position long if the aspen had a chance to seed
over the burned ares.

The sprouting ability of aspen and the strong
seed production make silvieultural management com-
paratively easy. In some cases grazing animals have
stripped the young seedlings and sprouts. This damage

is not of great importance in dense pole stands but
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the sheep should be execluded from open stands and,
especially from cutting areas, if the highest silvi-
cultural results are to be attained. ZEeonomic con-

ditions are such that practiecally all cutting must

be on the selection system. There is no.consiaeraﬁié};?‘if %

market except for firewood, and other materials used -
by the widely seattered raﬁchers.' Of course thé dead
wood should be utilized first but in many loecalities
this is searce or already ekhausted._ Again the rough-
ness of the country and the 1ong distences between
some of the areas and points of use preclude any ecub-
ting at présent. The ideal‘system of management would
be coppice with standards but the only practical
method is to gradually improve the type by taking out
the inferior and over-maturé trees, providing fer all-
aged stands that shall furnish all classes of material
without over-cutting. The demasnd for.wood is so
light in most parts of therBruneau Division thet the
slow improvement of the type by selectioh is not ae-
Gompenied by difficulbies.
TYPE 6.

The alpine type ineludes approximately three
percent of the total area of'the Torest.

The type is distinguished by the presence
of the typieal alpine species, -viz., limber and white -
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bark pines and alpine fir. At the lower elevations
the fir is predominant but on the high, unsheltered
places, the fir is unable to withstand the sweeping

winds and gives way to the pines. The type may be

divided into two sub-types, the "open" and the "dense“ N st

Differences in site quality are responsible for the
subdivision. High glacisal valleys and other places
sheltered from the wind have the denaer‘stands but
the best timber is in protected saddles where there
ig plenty of snow without slides or side pressure.
The heavy stands are somewhat more ﬁumerous on north
than on south slopes but there are some good ?atches

on southern exposures. WNost of the high glacial

valleys have only a little fir, whiceh comes in, how-

ever, in sheltered places & little lower down. The‘
open sub-type oecupies the ridges and other exposed
rlaces and is very open indeed.

All age classes are represented throughout
the type but the predominant class in most cases is
the sman pole. This is ettributed to the fires that
swept the northern country between B0 and 100 years

ago and to the more recent cuttings on the Independence

‘and Ruby Mounteins.

AT the lower altitudes the ground cover is

fairly dense and consists of various weeds eaten by
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sheep. Higherbup, where the fir is not plentiful,
the ground is usually quite bare. The alpine species
are light preducers of litter and the snow water
washés much of the pumus away from the steeper places

ri
while the wind carxes off most of the remainder.

Seedlings in the alpine {ype are frequaﬁfijﬁ:
found. to be very little shaded. The fir is aided by'
moderate shading but the pines seem to prefer almost
full sunshine and are frequently found on bsre, grével-
ly soil that is covered with snow until June. The
fir is more apt to be found in placés where there is
some humus.

Fire has been responsible for a very oon-
siderable reduection of area in this‘type. In aspen
stends 2t elevations around 7,500 feet one is apt to
find o0ld fire-scerred fir trunks énd stumps. The

fir is regaining its place but the process is &x-

tremely slow in spite of the fact that the aspen
does not offer effeetual resistance and, indeed,
offers favorable conditions for fir seedlings. The
smell aggressiveness of the fir is @ue in part to
its poor seeding sbility. Sometimes & fire in the R S
alpine type hes been followéd by eeonothus. The
ceonothus, in turn, is being suppressed by aspen ;
and under the aspen are fir seedlings. In the paths

of 0ld avalanches and on old burnes one finds ceono-
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thus being suppressed by fir and pine without the
intervention of aspen. On south slopee dryness
has kept back the ceonothus and sagebrush has in-

vaded the burns. In these cases the trees are help-

less and such areas do not show signs of reeapture . “ i -

by the timber.

The slpine type eslls more strongly for gon-
servative treatment than eny other type. Oceupying
the mountain tops it is more subjeect to the elements
than the others. Wind and snow deform the trees and
frequently avalanches sweep the cover from consider-
able areas. The infreguency of seed years and the
destruetion by birds and redents of the greater part
of the seeds that are produced always mekes repro-
duction problematicel.

Again, the salpine type occupies the high-
est, most mountainous lands where the snow is‘heavi-
est and Whére the run-off is likely to be most rapid
if not echecked by vegetation. The high snow lands
are most important on the Humboldt because they are
the sources of the permanent streams on whieh the
renchers depend. Anything that threstens the effi-
eiency of the type as conservator of moisture, also
threatens the prosperity of the ranchers for miles

below. Properly mansged, the tyﬁe serves as g geries
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of storage reservoirs. Cut heavily, the type no
longer gserves fully in 1ts most important capacity,
the streams are flooded with water when i? cannot

be used and they dwindle or dry up when they are

most needed. Fprtﬁer, the use of water from the
Aumboldt for irrigation has just begun. The land
ares availsble is much greaﬁer than the water ecan
ever irrigate and, while some water gets by without
being used, at present, this condition carmot last
long. It follows that the type is much more veluable
for protection than it can possibly be for ﬁimber and
marking should be very 1light. Insect attacks in some
pleces have‘made eutting advisable but, in all cases,
great care should be used to maeke the cutting as
light as economic conditions will allow. Sometimes
the removel of infested trees is more urgent than the
keeping of all the trees for W&térshed protection.

In this case, the merking may be 1ibéral enough to
attraet buyers who would be unwilling to bid other-
wise.

In the lower paft of the type, at a few
places, one finds fir stends that would not be in-
jured by thinning but cutting shouvld not be allowed
in the stends in whieh the pines predominate, except

in cases of insect infestation. The pine stands al-
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ways oceupy exposed positions that cennot be held by

any other cover.
Lop@ing-and gseattering of the brush is al-:-
ways advisable in the alpine type. : =
Dead timber does not often menace the forest
but it should always be removed when its sale ié pos-
sible, if for no better pupose then the opening up bf
roads into the timber. The dead wood, of course, de-

preciates somewhat each year end its early removal 1s

advisable from a finencisl standpoint.

STLVICS BY SPECIES.

Description

Limber pine attains an average meximum dia-
meter of 22 inehes end 2 height of 45 feet. Issen-
tially & solitary tree; it usually has a typical neg-
lected-apple-tree form but in ravines and in the
denser stsnds, there is sometimes & 1ittlelclear
length. The trees have small tendency %o push up a-
bove fheir fellows and the tops are often somewhat
flattened even in young trees. A clear length of
twelve to sixteen feet is not uncommon in dense pole

stends, but greater clear length is not often found.

\ The_root system is very shallow and eonsists of a

fow short misshapen olubs that extend only & short
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distence from the trunk and terminaste in meny long
slender branches. The species is geﬁerally wind-
firm because the trunks sre short, the leverage is

small, and the root system, while shallow, covers a

considerable area. Limber pine can survive eonsiﬁé}ﬁw?_'* y
able ground fire injury. Low cat faces are common
in some stands; ' |
White-bark pine is almost identieal with
the precéding gpecies and thé same deseription is
applieable to eéch. However, the white-bark pine
is probebly inelinéd to have more clear length than
the limber pine. There were so very = ~ Zew cones
&uring'the past-seaSOﬂ that it was impossible to
arrive at definite distinotioﬁs between the two ﬁrees-;
Singlé-leaf pine sttains an average maxi-
mom diaﬁeter of eighteen inches and a height of forty
feet. The erown is typically open and 1coseiy gpread-
ing with large, heavy branches, originating close to
the groun&. Many.trees have no c¢lear length, while
8 length without limbs of twelve feet is seldom found
exéept in the moist canyons. The free is‘windfirm
and has heavy roots that seem ﬁo reach considerable
depths without mueh letersl extent. Roots of single-
leaf pine are much less dameged by fire than the rbots

of the mountein pines.
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Alp{ne fir attains an average maximum dia-
meter of twenty-four inches and & height of eighty
feet. The.tfee celdom has more than ten feet of clear
length end the form is that of an unsymetricsl,

repidly tepering spire, ending in a tell slender";zfifgw

spike. Many firs have had their tops blown out andiﬁn?uﬂL 
frequently four or five new vertical shoots take the
place of the top. The branches early acquire a down-
ward bpend from the weight of the snow but the strong
geotroPic tendency is shown by the fact that in wind-
thrown trees the branches send up vertieal gshoots

The bole tapers repidly and is likely to be rough,
defective and full of bad knots. Occasional trees

are found to have mnot more than 1 per cent teper
through the first log but these trees are exception-
al. Spirel grain lessens the value of nearly half of.
the fir trees. During the pest summer the res:n pock-
ets were much less prominent. than those prev1ouslj
observéé in Idaho end Montana. Alpine fir has a
shallow root system and is more subject to windfall
than the other trees. The roots extend 1aterally &t
least as far as twenty- -five feet but there is 1ittle
downward penetration; surfece Tires are guite apt to
%111l the roots or, at least, to injure them so,badly

that fungus diseases can easily gain a foothold and
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aéstroy the vitality of the tree. A small, old ¥urn
at the head of Coon Creek shows the disastrous effects
of light ground fires in Alpine fif. The trunks and
even the small, lower branches of many of the trees

were scarcely marked. Yet most of the trees are &eéﬁl; 

from secalding about the stumps and roots.

Utah juniper sometimes has a stump ﬁiémeter
of twenty inehes and a height of twenty feet. The
branches spread from near the ground and the main
stems taper very’rapdiiy. The crown form is much
like that of a low, spresding peach tree. The roots
go deep and wide in search of water and the tree is
never windthrown. Utah Jjuniper is resistant to fire
glthough it is seldom subject to sueh injury.

Roeky Mountain juniper attains an average
" maximum stump diameter of thirty inches and & height
of thirty-five feet. The crown is open and fiaﬁ.

The heavy brenches spread from near the ground as in
the Utah sPeeies but they are much longer and théy
taper more_regularly in the Rocky Mountain species.
The bole is usually Scarcely more significént than
the larger braﬁches. It tapers‘very rapidly. Rocky
Vountain juniper has a widely extending root system
but the downward venetration is not great. The trees

are never thrown by the wind. Fire injury is rare

.
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and is not likely to be serious. Some old trees
heve lsrge cat faces but their vitelity seems little
impairead.

Tuttall's willow attains an aversage maxif_

mum dismeter of fourteen inehes and a height of féff&;i._fj*
feet. The crown is like a Dball onigylindricallbole“and
the form frequently resembles that of a pollarded wil-
low. The root system is shallow and does not have a =
wide lateral exfent. Wind-throwing is unknown and
fires very seldom oceur in placés frequented by the
- willew.

Almond leaf willow does not attsin the
form or dimensions of trees.

Aspen attains & maximum average dismeter
of twenty ineches and a height of sixty feet. Trees
that have not been subjected to deforming in#luences
other than fhe ghading of competitors, have open,
ball-like or.cylinﬁrical erowns, with oe;asional
scrubbj branches persisting below the principal tops.
The bole is smocth in four to eight foot lengths, Dbut
at these intervals there are often rough kmots from
persistent branches. The taper is not gréat in ma-
ture trees until the erown is reached. Here the tree
takes on a more or'less.ﬁelinquescent f@f?hand-ﬁheré

'is seldom any better materisl than firewood above the
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first vigorous brenches in mature trees. Younger trees
are apt to have live branches on the lower part of the

bole or, at least, to have a less pronounced deli ques-

cent form. The injury by snow to sapling trees has been

discussed. Aspen has a shallow roof systenm, espeeﬁéiljﬁ@f

&

on the moister situastions. Only a few windthrown trees
of this species have been observed but T am coﬁfident
that the lateral extent of the roots does not exceed
twenty-five feet on each side. The tap root is insig-
nificant except in small trees.; Aspen roots are not

at all resistant to fire. The sprouting power is
eesily destroyed.

Belm of Gilead in Jerbidge Canyon attsins s
meximum diameter of thirty-siX inches and & height of
elghty feet. The average meximum dimensions are
1twenty—four inehes and fifty feet. The bole in mature
;trees is smooth and clear to heighta varying from thirty
to fifty feet. The erown ﬁsually eonseists of a num-
ber of heavy branches originating rether close to=
gether. Many of the older treeslhave had their tops
blown out and such trees often have erowns resemﬁling
groups of-young trees. The species probably has =2
moderately strong tap root and well developed lateral
roots. Growing in csnyons, it is not subjeeted teo

hard winds. Sometimes the spring floods weash out the
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earth from about the roots and then windfall results.
Otherwise the species is windfirm. Balm of Gilesd
should be securely resistaent to fires in its above ground

parts but the roots arﬁérobably not able to survive 5

the scorchings of brush fires.

Harrow—leaf cottonwood occurs rarely on the
Forest btut the average maximum diasmeter for the region
is eighteen inches and the height is sixty feet. Nosgt
of the trees on the Forest have heen deformed but the
normal tree is typically excurrent and the bele is
eylindrical ahd only slightly tapering in the lower
half. The roots extend widely and trees are seldon
windthrown. The roots are perhaps less subject to
fire injury then those of asypen.

Alder attains an average maximum diameter
of eight inehes and & height of thirty feet. The
tree prectically always has a shrub-like form, |
several recymbent brenches starting from the base
at the ground surfade and spreading to form irregulsr
cup or vase shapes. The large branches ,whieh may be
considered as boles are free from branches for five
or sixufeet from their beses. The outer portions are
heavily branched. Alder has a shsllow root system'

but is not subject to windthrowing. The lateral roots
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probably'extend twenty feet on each side. The roots are
not resistant to fire.
Mehogany trees eighteen inches in diameter at

the ground , fifteen feet high and of nearly perfec§:¢_ﬁ

globe form are occasionally found. The average tree,
however, is much smaller and shows slight symetry. ‘
The winds have & tendeney to maké the tops of thé
crowns lével, or on.a single plane. The supporting
framework ébnsists of rough, erooked limbs %that
originate near the ground. Mahogeny probebly has
deeply extending roote but the lateral extent is not
great. The species hes no resistance to fire excepf
in the case of small trees, whieh sprout after light
fires.

Serfice berry does not become larger than a
emall, deformed shrub. It occurs in open patcHes of
much overgrazed brush.

Cherry attains an average maximum diameter
of six inches althoﬁgh there is a nine inech tree on
& tributary of Meadow Creek. It is usuelly more of
a shrub than a tree, perhaps due to sprouting induced
by grazing. Cherry seldom becomes more than twenty
‘feet highQ The crown is onen and shows somethimg.

of the spray effect common to Prunus serotina.

The bole tapers repidly and has numerous small knots
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but the small trunks are sometimes used for buek rake
teeth because the wood resists abrasion better than

other available woods.

L

Mountzin ash is only & shrub on the Humboldt.

It sometimes attains a diameter of three inches alqngﬂgf

&

mountain streams and sometimes covers considerable
areas with low, dense brush.
Blue elderberry occeurs singly and does not
ground " :
become larger than two inches in,diameter and eight
feet high.

Acer glabrum is & sprawling shrub. The

slender stems seldom become larger than one inch in

diameter and five or six feet long.

L ABIL TRT

All of the species are limited by the factor
of exposure, more as 1t effects the soil end air mois-
ture than directly. Aspen is found more frequently on
northern than on southern slopes because the snow stays
later on the north slopes than on the other gxposures.
At high altitudes exposure does not seem so important
ag at lower places and thié fact strengthens the
theory that exposure does not have any importent in-
fluence eside from,fhe effedt on soil and air mois-
ture. However, using a less technicsl meening of the

word, there is a marked difference in sbility to with-
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stand the wind, and cold. ILimber and white-bark pines
can endure more exposure to the drying winds at high
elevations than any other species. The trees often
assume fentestic sprawling shapes and, indeed, one

en usually find some speeial protection to account- ..

for a well formed tree. Alpine fir is slways fOuﬁd  T

below rether than above the pine, and sprawling Jun-

(
iperus communis occupies about the same position as

to eltitude slthough its oscurrence is rare. Neither

species has the hardiness of pine. Aspen cannot with-

- stand mueh direct exposure and is found almost alto-

gether in somewhat sheltered places. It frequently
erouches in thé lea of ecrests that favor the formation-
of'deef drifté. NMehogeny is able to withstand al-

most any degree of exposure that is found below &an
elevation of 7,000 feet. Single leaf pine and the
desert Juniper have much the same dharaecteristics of
range with.the mahogaeny although they are usually on
gentle slopes &t the foot hills rather than on the
ridges themselves,.as with mahogany. The other species
are usually confined to sheltered places, the prinei-

pal cause, however, being their need of abundant

water.

ATTITUDE TABLE
Pinus flexilis 7,000'= 10,800 *

Pinus albicaulis 6,500 - 10,800 *
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Abies lasiocarpa 6,500"'- 10,500 *
Juniperus communis 7,000 - 10,000
Populus tremuloides 9,000
Prunus demisse _ 7,500
'Juniperus utehensis J5,OOO - 7,500
Pinus monophylla : 5,000 - 7,600 :
Juﬁiperus seopulorum : - G0
Selix amygdaloides | 7,000
Cercocarpus ledifolius ) 7,000
Populus balsamifera - 6,500
~Alnus tenuifolia : | - 6,600
Salix Huttallid 6,500
Populus angustifoiia 6,260

*

These species would grow at higher elevations if
there were any soil or if there were eny protection.
’ Gradient is not a feetor in limiting distri-

bution exeept as it influences snow, ground surface

and soil moisture. Aspen on steep slbpes is often

bedly deformed by snow and the species is thus limited.

Seedlings of the alpine species are bent and broken

off in the same menner. At high elevations, the sur-

face of steep slopes ie ofte@n covered with slide rock A
or small gravel so that even the alpine species cen-

not obtain a footing. The rapid draining eway of+
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water ffom steep slopes.pre&ents the growth of aspen in
some eases. MNshogany grows on steep slopes thal are too
dry for other species.

Utah juniper has been reported as limited to
the lime stone formation. I have obsérved no preferenqeliLA_l
on the part of eny species for any particular kind-dfulﬁ-
soil altho the juniper type has mot been studied to any'
extent. Sometimes it has seemed that the goil had a-
marked influence but, in each case, further observation
has pointed to the fact that soil and air moisture are
the principal factors in determining fhe range of any

species on the Forest.

Aspen requires an abundent supply of water
and is barred from the higher places by the drying ef-
fects of constant winds and extreme cold. The coni-
ferous species are admirably adapted to withstand the
excessive drying influences that prevail at high alti-
tudes while the aspen is not prepared-to fetain its
moisture under such éonditions. Alder, willow and the
cottonwoods are, of course, water loving species and
they are eonfined stfictly to moist places although the
willows snd slder sre very alert in capturing places
that have moisture even though it be only & small isouiféd'

L]

seep. Rocky mountain juniper requires an ebundance of
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moiéture in so0il and air but the desert SPecies, like
mahogany end single leaf pine, is exceedingly modést
in its demands for water. In a few places, however,
mahogeny is found thrivihg on well watered places (Ta-

moille Canyon).

Soil And Noisture

Alder and willow never occur except in well
watered places and the soil seldom becomes too heavy
Lo tﬁem on the Humboldt. The larger Populus species
and Rocky Mountain juniper require abundent moisture
but require_ﬁetter drainage fhan the alder and willows.
The mountain top trees all require zbundant water dur-
.ing the early summer but frequently have to endure
moderate drought later in the season.A Aspen has wuch
the same moisture requirements as the trees Just men-
tioned but ean stand more dryness of soil and much less
dryness of air. Mshogsny, Uteh Juniper and single 1eaf
pine have_remarkable ebility to thrive on dry soil.
These species, oecupying gravglly slopes, are able to
hold their moisture against the hot, drying winde from
the open country and to meke a2 little growth in spite
of the hard conditions. lMahogany requires more moisture
than the other two species.

Ohemiéal characteristice of the soil have not

been observed to have any effects on tree distribution
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within the Forest. Alkali sometimes prevents the growth
of willow around watering places on the range lands
without the Forest. Physical qualities are equally
unimportant. The moisture balance is undoubtedly the;.-q~
chief factor in limiting each Speoiés, The assigninéf7i??ﬁ
to each species of its theoretical requirements for
s0il quality is somewhat difficult because each species
is usually limited to particular places from which most
of the other trees are excluded and the limiting factor
ig8 nearly always the soil moisturse or else the dryness
of the air. Wherever one goes on the Forest the types
are found to have sbout the same conditions of alti-
tude, exposure, and moistﬁre, end this in spite of wide
differences in soil.

The srrangement that follows is based on the
probable requirements Qf each species for soil quality

and moisture.

Soil Quality Moisture

Dwarf juniper ( (Uteh juniper
Vahogeny ) TLeast )8ingle leaf pine
Uteh juniper ) fastidious. (Mzhogany

Single leaf pinel )

Timber pine ) ( Aspen :
White bark pine { Noderzte ) Dwarf juniper.
Alpine fir ) requirements. ( White bark pine
Aspen ( ) Limber "pine

( Alpine fir
Narrow leaf cottonwood ) ( Western Junipero
Willow , ( ) Nerrow leef cottnwood
Cherry )  Most ( Willow B
Western Jjuniper ( fastidious ) Alder
Alder ' ).
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+ Tolerance Of Shede

It is not possible to compare the trees on
the basis of light requirements with satisfaetdon be-

cause the natural obstactes to tree growth are so greet

that each spesies, having particularly good resistance fo . .

some‘one of the adverse conditions, is able to monoQ
polize situestions from which the other species are ex-
cluded by their inability to combat the same adverse
eondition. Thus, mahogany oceurs alone on dry, rocky
buttes. Aspen occuré in pure stands on the lower
slopes that are well watered from snow drifts until
mid-summer and afterward often dry.' Limber end white
bark pine are alone able to withstand the cold, dry
winds on the mountasin tops. TreesrngWing under such
adverse circumstences do not erowd each other, except
in the case of aspen. Only in the canyoh bottoms does
one find any real inter-species competition. Here,
the narrow leaf cottomwood is least tolerant, followed
by aspen, Balm of Gilead, and willow. The following
table of probable tblérance is based on the foliage
characteristies of eszch tres, assuming that the open

topped trees are intolerant and vice-versa.

Intolerant Tolerant
Limber pine (Most intslerant) Dward juniper )
White bark pine Utah Jjuniper
Single leaf pine Western juniper
Nerrow leaf cottonwood Alpine fir
Aspen Alder
Balm of Gilead Willow (Most tolerant)

™Mahogahy &nd Cherry S4-
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A clear example of an inferior species being

replaces by a superior species is shown in the case of

the extremely intolgrant Ceonothus velvtinus which is
quickly erowded out by aspen. Ceonothus in this region
gseems to be muech less tolerant than the same genustin
Pennsylvania. | ‘ i

Growth

Owing to the absence of inter-species com-
retition, the only important varietion in rete of
growth for each species is due to differences in site
‘quality. The greatest variation is found in the species
that are able to occupy excéedingly unfavorable as well
as better situations. The watei loving species, being
confined to bottoms of essentially wuniform cheracter
show the least variation in growth réte.

Aspen, on slopes that are covered with heavy
drifts during the winter and spring months, has very
slow growth while in canyon bottoms and other places
where the snow does not exert a strong deforming in-
fluence, the growth is rapid. 'Thrifty trees between the
ages of thirty and seventy years frequently gain an
ineh in diemeter every four or five rears and more
rapid growth is not unusual. Height zrowth is rapid
in dense stands on good situations, but most of the

height growth is made before the fortieth year.
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On Tennessee lMountain a dense, thrifty stand of aspen
sprouts reached an average héight of twenty feet in

fifteen years.

Thé most rapid growth &f fir oceurs betweeﬁfigfﬁﬂéd /

the ages of fity and ninety years although it is some -
times found that a tree has been most vigorous at 110
years.l A diemeter growth of 1.5 or 1.8 ineches in ten
years is not uncommon but thig rate uéually marks the
period of greatest activity, the growth of ad jacent
decades being less. The average growth of fir through-
out its life is probably abouf .1 inehcper year.

The mountain pines usually show very slow
growth without‘any reriods of marked vigqr. An ap-
rarently vigerous pole was found to be sixty-eight years
of age although the diameter was less than siﬁ inches.
Some of the old gnarled trees grow so glowly that the
rings cannot be counted without a megnifying glass.

lMehogany, single leaf pine, and Utah Juniper,
occupying frontier positions, grow very slowly. Xo
counte have been made for these speciss. Their sprawl-
ling, open form mekes the msusl units of measurement
rather meaningless. About the only practical unit for
desoribing the growth of these species would be cubte
feet or cords ?er acre per year and the stands are so

absolutely laecking in anything approaeching uniformity
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that an estimate of growth rate must be considered very
general. .2 eord per acre per year would be good
growth for a fully stocked stand. These species do not
oecur in the &ense stands eharacteristic of countries’

more favorable to tree growth end a stend that shades_ =

half of the ground at noon is exeeptional.

. Age Limit

The following table is based on very general
rathef then on specific observations, except in case
of the starred species:

Natural age 1limit at whieh tree remains sound

and vigorous.

*Pine, (mountainsspecies) 180 - 200 years
*Pir 150 i
Single leaf pine 150
Juniper (Desert) 100 - 200
Juniper (Rocky Mountain) 150 - 300
Warrow leaf cottonwood 130
ASpen 80- 100
= ¥BEIM 0f Gileed 160
Willow 30
*Alder 50
LCherry 50
Mahogany 5 100 - 150

Merdhantable Age

Wood of a2ll sorts is so scarce on some parts
of the Forest that there is no lower limit of use for
any species. Howsever, dropping firewood from consid?ration,
the following sizes and ages are appliesble as athe lower

1imit of merchentibility:
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VERCHANTABLE SIZE AND AGRH

MATBRI AL
:Round Lag:FPoste :Corral Poles:Tele-
SPECIES : DBE Age: DBH Age: DBH' Age :phone Toles: House Logs:3ew Togs
: : s : DBRE Age : DBH Age:DBH Age

Bgper ;BT - U0 o BM o UEe BV . 15 . c10NxBOY BB oM . &p

120

Pz : " ~ BO : B" - 3B: 4" « 30 :16"x20' 80:10" - 1p0 118" -
Hountain: : 3 1 : : 3
Pipss. : s B® L BO: : 8 - 100: 10 - 130 :12" .150

Western : : ¥ t P $
Juniper : 4" - 20 : " - 35 18" - 120: 10" - 100

Bingle & - : i 3
lesf pine: : 50"~ 50: ; : JO% - 126 -

Utah ! Pieces 1

Juniper :Besonekes :6" at thé‘bﬁtt are used for;posts:

Alder :Pieces 8" at the butt are used Sparingly for posts

. 5
Willow :Wattle corrals, 1" 5§ years. ) Unim-
: S ' )
Cherry : Buck rake teath at 3", 20 vears ) portant
Service )
Barry ‘i qud nalls and other smell pieces, 5 to 15 years ) uses,

SEED PRODUCTTON

The Eopuius species, like willow and slder,
-8eed abundantly practically every yesar. Cherry is &
good seeder as are the Jjunivers and mahogany. Single
leaf pine is not so consistent as the former speeles
but there are usually a few cones and a heavy erop is
.said to oeccur each two or three years. The mountain
top pines seldom have heavy seed crops but some trees
have a few cones each year. The gverage annual seed*
rroduction of these species is very small. Alpine fir
is even less prolific. During a summer's field work
only three trees were found bearing cones and one of
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these had been, thrown by the wind a year 8go and was
thus stimulated to seed produetion. A number of trees
hed spikes from lasst year's cones but the general ermp

mst have been almost negligible. Magpies and rodents

are responsible for much damege to the seeds of all of .-

the pines and the fir.
SEED PRODUCTION

Most prolifie, Tirst named.

Alder

Aspen

Willow

Nerrow leaf cottonwood

Balm of Gilead

Cherry

Western Jjuniper

Pinyon pine

Utah Juniper

White bark pine

Limber pine

Alpine fir
SEEDLINGS

 Owing to the great sesrcity of seedlings in

the alpine type, during the past season, the sub ject
of reproduetion cannot be satisfactorily discussed.

Alder, willow, and the cottonwoods produce seeds
that germinate as soon as they sre liberated, early in
the spring. Nehogany seeds drop in the sutumn and
‘sprout the following spring. The feathered seeds have
been found & hundred amd fifty feet from the trees.

They roll along readily when the wind is blowing.' Fir
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and pihe seeds’that éscape the birds end rodents
sprout in the spring.

| Willow and alder germinate most readily in
places where they have been washed along with fine

vegetable matter around the edges of little eddies of . ... .

the streams.

Agpen, Balm of Gilead snd narrow leaf'eottén—
wood seedlings grow under the conditions just described
but they are more successful in mineral soil that is
well watered but also well drained. All of the species
mentioned are barred from pleces thét do not have much
water and they are unesble to obtain e foothold where
there is muoh grass or weeds. Mehogeny seedlings are
able to do well in slight depressions in the rocks that
gather soil and moisture. The species cannot endure
much shade. The western juniper thrives on moist, well-
drained mineral soil while Utah Juniper, like pinyon
pine, grows best on mineral soil that has verylittle
surface water except in the spring. The mountain top
pines prefer'the bare, mineral soil below persistent
snowdriffs but cennot extablish themselves satisfact-
orily where the snow gées off early and repidly.
llany of the little seedlings, being covered with heavy

enow drifts, become deformed early in 1i¥fe. One 1is
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frequently impressed with the fact thet these species
repraduce most vigorously on places that would seem to
offer the least inducements to tree growth.

The elimate has a large influence on seedlings

i of all species. A dry spring followed by a dry sumib*ﬁf;i {;;
mer is very likely to prove dissstrous to the sgaéon‘s-
reproduction because, unless there is some surface mois-
ture to carry the plants until the roots have developed
enough to supply the necessary water from a dry soil,'

failure will resuwlt. Sheep and cattle do & certain

amount of damage to seedlings, especially of aspen, but
the effects of grazing oﬁ coniferous seedlings have

not been worked out because there have been very few s

seedlings teo sustain unjury and other feed was unusual-
ly abundant during the pastlseason.

SPROUTING

Aspen sprouts.figorously from both the root
and stump if the eutting was not in the hot summer
monthé. Stump sprouting is shown admirably on Tennessee
Mountein where the original stand was cut fifteen years
ago. The sprout stand is veryiﬁaﬁse and has every appesar-
ance of thrift. The trees are between two and four in-
c¢hes in diameter and the avérage height is about twenty

feet. Trees under eight inches in diameter are good
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sprouters but the larger trees do not have the same
vigor. Root sprouting often occurs, without any
apparent provecation, in pole stende but these shoots

are apt to be short lived, btoth because of competition

LI y

for light and because of grazing injury.

Yerrow leaf cottonwood and Balm of Gilesd
are harﬁly'sé vigorous in SPr@uting as aspen. Pole
trees up to six inehes in diameter sprout gtrongly if
the cutting wee in the winter or spring but the larger
trees do not have the same power. Root sprouting is
less frequent then in the case of aspen.

Alder and willow, of course, sprout with
great vigor. In some places where these treee are used
extensively for fuel, &a cutting can be made every ten
years or even less and the pieces average three or
four inches in diameter at the stump. The Tndisans
of Duck Velley Reservation use considerable amounts
of willow for co@rse basketry and a study of their
work would be interesting although of small eeonomic
velue because there is no real market for baskets.

Mahogany.sometimes sprouts if it is cut be-
fore the tree is more than three or four inches in
diameter at the ground. Lerger trees show no life
éfter cutting. The sprouts come from the roots &nd

the stump but roots sprouting is perhaps more cOMmMON.
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DANGERS AND DISEASES

Wind is responsible for only a smell amount
of damage on the Humboldt. Fir trees are sometimes
found to have lost their spikes but tﬁis is mot of
much importance except as it destroys the usual eoﬁé '*'
bearing parts of.the trees or allows the entrance of
fungus enemies. The wind is important in its deform-
ing influence in the case of the alpine species bul
it is unususl to find wind thrown trees anywhere on the
Forest. -

Snow glides have been frequent in the Jer-
bidge Mountains and many trees have been carried out
in the past. These slides are often surprising be-
ecause they have occurred in places thaﬁ one would not
consider subjeet to such action. It seems %o require
only two or three hﬁndred feet of horizontel distance

(Head of Fox Creek) to store mp enough snow to elear

the trees from &n area whose length depends on the

gredient and straightness of the course. At the head
of path the trees may be megiy overturned but lower
down, they are ept to be swept bodily from their po-
sitions and cerrisd off. _Sﬁmething of the depth of a
gslide can be found by obsﬂ}ving the direection in which

the trees lie after the snow has melted. TUnless the
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strueture has been eompliceted by turnings, trees
thrown downhill indicete & deep slide while trees
thrown with the top up hill indicate & fast, shallow

slide. On Merritt NMountain a slide on the north slope.

cut & wide swath through one of the Vest stends.
The debris from slides is seldom enough to bloek the
streems to an importent extent. MNost places that have
been scoured by avalanches are reproducing excellently.
the fir being more abundant in most instances. TFrost
cracks oeccur, rarely, in a&lpine fir.‘

l Lightning injury is very rare. Thunder
gstorms are not.frequent and they are not so violent
as in other regions. HAlpine fir, with its tall spires,
is mest susceptible but the injury amounts to only =
small fraction of one percent. Aspen trees.héve been
repgrtad as struck by lightning. The absence of humus
and ground cover and the rarity of dry stubs rénders
lightning eomparatively harmless for, glthough altree'
may be struek now and then, the bolt enters the bare
ground without starting a fire. Again, the trees are
not very inflamable, oompareavrith other speecies.

for
Tomes ingiarius is responsible $6 occasional

injury to aspen but its oceurrance is rare.  Another

fungus disease,probebly Tremetes pini frequently at-

{
tacks alpine fir, riddling the lower ten or fifteen




feet and reducing the first log, at least, to punk.
'ASpen geedlings and young sprouts sre attacked by
powdery m&ldww which kills the upper leaves and the
soft growing tips of the main stems. Fuﬁgus diseases
are singularly rere on the Forest, perhaps becsuse

of the isolation of the trees. .

Insect larvee are found boring in aspen poles
throughvout the forest. The bark of attacked trees be-
comes dlscolored and sunken abbve and below &n elongeted
hole from whieh sawdust and a brownisheamber syrup-
like fluid fsll over the trmnk end the ground. The
interior wood is bored oﬁt in parellel vertical ehan-
nels that sometimes reduce the trunk to a homey—comb
for a few feet. "The injury is usually not so severe,
and damaged trees are often suiteble for posts or other
short length produets. The prineipsl attscks seem to
come in July. Hhe ichneumon fly has been deseribed
to me by men who saw it at Jarbidge in August.

The only inseet damege of importance is that

of Dendroetonus monticolee. The high mountain pines

are attacked most frecuently but alpine fir is salse
subjeet. Infestation oeceurs in small groups of trees.
In the "Howard timber™ ani[ige head of Coon Creek 1t
wes notieced that the infested aress were somewhet

lengthened in the direction of the prevsiling winde.
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The broods emerged between the middle of July and
the middle of August during the past summer. At
lower &ltitudes broods emerge early but on the

higher places purece were found, not nearly reedy

to come out, on July 31. The prineipal flights were -+ ..

sbout thé First of August and shortly sfter this msny -

hitherto untouched trees showed the charascteristic
piteh tubes. ' In some cases the insects traveled g helf
mile or more but as a rule the flights were much short-
er. Trees attacked in the middle of the summer turn

to & bronze color by October and are dull red the fol-
lowing spring. A year éfter'the atteck a tree is
usually dead and the insects have left for new fields.
Tt seldom happens that a tree is atteclked by such a
small nuﬁber of insects that it can survive. MNost of
the trees have their inmner bark thoroughly riddled by
vertical channels from three feet above the ground to

a point twelve or fifteen feet higher. Above .2nd be-
low this belt, the channels are not so numerous.

The thickér bark and more sbundant resin of
the fir make entrance harder for the insects than in
the case of the pines and this fact semetimes‘gives
the fir immunity from attaek when there are numerous
pine trees in the vieinity. A% the head of Coon Creek

the insects have avoided the thrifty fir end have at-
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tacked the limby pines seversl hundred feet higher.

A very few firs have been attacked Dy & twig
borer, a weevil that tunnels around the inner bark
of smell twigs. Attacked trees have most of their
small tW1gs red or brown. The insects probably 1eave ;
the trees when most of the smell tw1gs heve been killcéi‘”g
1ed =nd the sttacks should not be fatal in no:mal
trees. Adults may be captired at the middle of Aug-
ust. Although only isolated trees have been attacked,
 the tops might well be lopped and burned early in
the cummer in order that the inseets may not become
more nNUmMErous. ‘

There has mbt beep much opportunity to
study the effect&of fire but it 18 probebly true that
alpine fir is most susceptible, follewed by the moun-
tain pines and aspen. The larger cottonwood species
with their thick bark should withstand consideratle
hest. Tir has been found to be very easgily killed
by light surface fires and aspen has been killed by
brush fires of somewhat greater intensity.

Méhogany is quite easily killed but Jjuniper
end single leaf pine are resistant. The sprouting
power of aspen and mahogeny is easily destroyed by fire.

A case of serious injury by insects will be
discussed under "New Nork-Nevada Gold Eiﬁfﬁg Compeny's -

trespass ceutting” in this report. In this cese nearly
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all of thé mountain pine trees have been killed.

The Howard timber, where the Staley & 01ds ssle is
now being sdministered, has smell groups of insect
killed pines. In this c¢ase, the damage has been
going on for several yeérs but so slowly that the
totel emount of dead timber is not large. If un-
checked, the groups would spread until the entire
stand would be killed. The Deer Creek timber, a
Similsr pihe pole stand, has a few small groups 6f
trees killed by dendroctonus and throughout the Jar-
Ibidge Mountains small areas of infesfation ¢an be
found. ZXvidencesof dendrogtonus were found on old
fire scarred trunks on Deer Creek that must have been
. dead at least thirty or forty years ago, judging
from the size of the young trees that succeeded them.

There have been no windfells involving
more than a few trees.

The important fires oceurred between ten and
seventy five years sgo. lNost of them have started
from canjon bottoms and swept up toward the ridge
tops. They were probaily set by Indi en hunters but
more recently the sﬁeep men have burned out the brush
end timber (Besar Creek for instance) to open up drive-
ways for their bands. The more important burns are

-

in the Jarbidge Mountains and are located on Bear
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Creek, Pine Creek, Fox Creek, Jack Creek, East Fork
and Canyon Creek. The Beér Creek fire occurred fif-
teeﬁ years ago. The fir trees in the canyon were genersl-

ly killed although considaraﬁle-paﬁches esceped. 2

this fire most of the trees were killed without bei£éﬁlf
geverely burned and & sonsiderable smount of desd tim;
ber has been taken for strueturasl purposes in emall
sales to Jerbidge people. Ceonothus has captured =
considerable part of this ares and fir reproduction

is making ite way up through the brush.

The Pine Creek and Fox Creek fires oceurred
many years ago. They were destruetive and very little
timber is now stending. Reproduetion hes not come in
and the land has been teken by grass, sage brush and
other brush. The timber at the heads of these creeks
wes not so badly injured but the trees along the side.
ridges, further down the s'treams, were about sll killed
led and there is very little seeding.

The Jack Creék(Jarhidge.ﬁountains) fires oe-
curred perheps twenty=five yeers ago. They have beenl
followed largely by oacnothus and the reproduction
over much of the area, is encouraging. Pine is more
abundant than fir because the seed trees of the neigh-
borhood are nearly all of the former genus. ;

Smell patches of timber throughout the high
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1¢rd dreining into Zast Fork have been burned long ago.
In some places the reproduetion of fir and pine is ex-
cellent but many years must elapse beforgthe timber
regaing all of the land ineluded within the permanent
tyve.

The Ceanyon Creek fires did not cover large

areas but destroyed considerable amounts of timber. Re-;
produetion of fir and pine in this rég&an is eneourag-
ing.

Throughout the Forest one finds evidences of
0ld fires but the deseriptibnsabove are typical eof all.
Zverywhere the timber oceupies only part of the natural
timber land and the recepture is Spw.

The only serious fungus injury observed was ig
the fir included in the Jarbidge-Tavlek Sale. The smell+
er trees esceped the désesse and some of them were éo
punky, in spite of apparently fairly heslthy condition
thet they had to be sbandoned entirely. Some of the in-
fected trees in the sale had their tops blown out and
this condition is common throughout the forest. Toubt-
lese the same conditiong exist in meny other stands of
fir but they have not been observed because there have
been very few cuttings and fruiting bodies are exeeeding-~
ly rare even in plsces where mayy trees sre affected.

Yo fruviting bodies were found orn the sale area. It 1%
probebly true that no fiw over 28" T.B.F. is sound.

al
‘Parasitic plants are/most entirely absent. A
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A case of mistlétos on limber or white bark pine
(head of Pine Creek) was described to me but the con-
dition is rare.

Grazing did not csuse important injury to

. the alpine type during the past seaspn. ZEven in plﬁééé;
where the ground has been wonsiderably cut up by.sheep,
it is difficult to find seedlings that have been in-
jured. I héve found no evidence of sheep stripping
the leaves or tops from conifers. However, nothing
very definite can be stated until thére has been =
seed yeer. It weuld not be advﬁsable to allow sheep

on cut-over arees for a few years after cutting un-
less the tops and branches should be sufficient to
protect[the seedlings. The possibility of using sheepl
for trempling in the seeds have been considered and
abandoned because most of thé seeds would be gone by
the time the sheep could enter the type.

Sheep and cattle are responsible for con-
siderable injury to aspen sprouts and seedlings. Sheep,
especielly, strip the leaves end bite off the tops.

This injury is of‘some importance in the more open

stands because it prevents them frem attaining nermal
density, and on cut-over areas becaunse it pre#ents the
re-establishment of the cover. Injury by animsls ean-

not well be deseribed by averages. In plseces much
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frequented by sheep or cattle, practically every

young aspen shoot msy show injury while other places,

not attractive to steeck, may show #o damage. TIf the
surroundjng feed is goed, the aspen will be eaten
sparingly for its bitter taste rather than fer food. _J; J

(Robingon Cree) . 2
A bend of sheep in & rough esnyon just outside of the

Forest, had too 1little feed and in this ease the as-‘
pen suffered, even the bark of smell poles being
gnawed. Stream bottoms ,where the sheep svend the
hot part of the day are apt to show severe damage to
the young shoots. Willow léaves. and twigs are nib-
bled by sheep and service berry is eaten by both cat-
tle and sheep‘but these species reeceive no injury of
economic importance.
VERTEBRATES

Injury by wild enimals and birds is econfined
to the alpine type, excepting the work of beavers in
'felling the stream bottom trees. The destruction of
coniferous seeds by squirrels, mice and magpiee has
& strong influence in limiting the type. TUndoubtedly
the other birds.are of service in destroying insects
but no specific examples have been oberved on the
Forest. The woodpeckers prefer dry telerhone poles
to green trees for their work. DPoreupines eat the

bark from occasional trees of the mountain top pine
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species. Beavers are numerous on many parts of the
Forest but their damage is not important sinece the
trees attacked are good reproducers.

SANELE PLOTS

Two enclosures have been established for-ﬁﬁe;fl
purpose of obtaining contrasts between land on which i
grezing is.allowed and land from which stoek is ex-
cluded. Altho these ereas have been feneced only one
year, both ghow variations froem the open land.

| The Nerritt lMountain emclosure is located

on the head of Televhone Creek in the open alpine sub-
type at an altitude of about'a,zéo feet. The stand
consists of a few firs, with aSpén and willow forming
most of the cever. Adjoining are sage brush and gress
sreas. At this place the snow Ffemains until early sum-
mer. A series of springs just above the enelosure fur-
nishes a watering place for sheep and éattle and the
surrounding ground is badly trsmpled. Young aspens 2l1-
most invariably show jagged stuﬁps where previoﬁs
sprouts have been trampled down. Within the fence as-
pen seedlings and sprouts are abundant but on the out-
side, most of them have been bitten off. Fowdery mil-
dew hes attacked the tips of smell aspens, both within
énd without. 3Sheep undoubtedly earry spores through-

out the area. Within the enclosure there are not more
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than ten seedlings of the alpine species and these
seedlings are 8ll more then two years old. the fir
trees of the neighborheood did not show spikes from
cones of last year. 4 good seed year shouwld furnish

valuable data on grazing injury to the alpine type..

The ground ecover witnin the fence isstriﬁiﬁgiéﬁ

abundant and coneists of-smali gragses, felse helle-
bore, narrowleaf sunflower, firewéed, gerenium, and
-astere. The Weeﬁé_that were broken down by last year's
snow formed neérly helf an ineh of dry humus, suggest-
ing the possibility of great improvement of the soil
in the elpine type by the exclusion of sheep. Outside
of the fence the ground is bare in considerzble patehes
end shows marked contrsst with the ground inside.

| ' The Tennessee Creek enclosure is in the as-
ren type at an elevation of sbout 7,800 fest. Two-
thirds of an acre of typiesl eut-over aspen is inecluded.
The cutting oascurred fifteen years ago and left the
stand open and inferior but there is considersble re-
rroduction by seed and by sprouting over the lower half.
Grass hes come in between the seesttered aspen poles
and it will be of interest to see how long it tekes
the aspen to regain the ground to which it is suited.
The prinecipel contrast in this cese is bétween the as-

pen reproduction within and‘wfthout the area. The feed
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is abundent about the enclosure but the ghagy like ‘fo
eat the bitter bark and lesves ;%'aspen and - shrubs

and the damage to the young shoots is enough ﬁqueep
the stend open in most rlaces. There is litt%e 449
ference as yet between the humﬁs within and wfthout-

the fence but the sheep do not frequent the immedisie

neighborhood of the enclosure so much ag other plsces.

CONDITION OF REPRODUCTION ON GUT-OVER AREAS

The Cuttings.

The Wew York-Nevads, %014 Mining Company!

0]

trespass cutting took placé on a spur of Zopper Moun-
tain in the southeastern part of Towneghly 45 M., R.
57 Tast.
| The Jaék Creek cutting was in the ITrndenendence

Mountains, at the heads of Jack lreelk,

The Tennessee Creek cutting occurred on the
Torks of Tennesgee Creelr, Just northesst of the pegk of

A

The lionten Iining Company's trespass cutting
wes at the head of Van Duzer, Fawn and Indisn Greelks.

The Mahogeny Buttes cutting took plaée in the
hills on the western side of Sunflower flet and the
hesds of Telephone Creek.

All over the Ruby Nounteins, wherever thers

*



is timber, cutting areas aré @gﬁnd.

Unfortunately, for ‘the purpose of this study,
there have ﬁeen no ecuttings of imvortsnce under the
regulations of the Forest Service excent during the

past season.

DESCRIPTIQNS

The Copper Mountain cuttfng took plece dur-
ing the summer of 1904.

The original forest must have been much lilke
the stend {(three-fourths nmile nbrth}.om Copper Iioun-
tain itself which is therefore deseribed. The stend
coﬁsists of slpine fir and the mountéin top pines in
approximately equal parts, the fir predominating =t

: Ing
the lower elevations and becomgs less importent higher
up. While the timber looks dense from & distsance,
closer inspection shows that nd more than ¢ half of
the ground is shaded. Owing to the deep drifts that
remain until middle summer, the ground is almost bere
except for occasionel clumps of fir and pine rewnro-
duction. The soil is derived from the ardesite for-
mation and consists of fine gresvel verying from a few

inches to several feet in thickness. Tumue is slmost

i9]

entirely absent due to sheep grazing, running snow

8]

water and winds. Iloreover, the species represented

1
w
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are not heavy producers of humus, The cutting ares
is on a gentle to fairly steepweiope without gulchs
or other mimor inequalities.

Raturally the selection system was used. "he
mining company wanted timber for freming s mill and for
sawing into boards, ss well as smaller pieces for under-
ground work. Since 811 siges down to three inch roung
lagging were uSed, the diameter limit was low but only
one-third of the tress unjer elght inches in dismeter
were teken., The larger trees left by the cutters were
too limby or too defective for use; at that, few seeq
bearing trees were left becavce numefous defective
trees were felled and abandones.

The brush was left juet es convenience dic-

tated. Wany of the tops were lopped in order f

]
g
(€3]
ot

out pieces of lagging and these Vops have mede fair
brogress toward general decey considering the fact
that the snow covers the ground seven or eight months
out of the year, that there is very little moisture
after the snow leaves sng that fungus enemies are not
aggressive. Boring insects have done much towerd re-
ducing the waste from cutting. The reproduction on the
aresa under eonsideraﬁion is elmost negligible. The
prines failed almost entirely to come baek. The little
fir ftrees occur in scattered grouns. The ages vary

D)

oomsiderably but neerly sll of the rephSinction came



before the cutting. In this case, three-fourths of the

of " Tittle commerci =1

aree will form an open forest
value although & period of fifty or seventy-five years

L

should allow the fir to rartially regain its plsace.

" ke
The pine will be unimportant much longer than the £

[

¥
FPallure of reproduction in this case is due to the fact
that most of the seed-bearing trees were cut by the com-

pany and that Dendroctonus monticolse has since killed

prectically 21l of the pine trees and meny of the fire.

The small seed production of the alpine species has b

41}

en
noted. Again, the stand has been ovened up so fmily by
the cutting and by the insects that meny pf the seed-
lings that might spring up would be denied even the
sparse shade that they need;

The Jack Creek Cutting

During the Tuscarora boom a great deal of
timber was teken from the elpine type on Jack dreel.

The prineipal cutting was atout twenty year

o

ago.

The stends on Jack Creek were charescterized

by the preoﬁinance of fir. While the timber occurred
in »patches, it was fairly dense and seems to have been
of goed quelity for the type. All age classes were
represented, inéludjng num%erous fir saplings and smell
poles. The ground cover was probzbly hesvier t han in
most other glpine stands because in this region the al-

pine type extends somewhaet lower than at other places.



The soil is glacial drift of varying depths and s00d

avefage fertility. The best sbands were on the west-

ern side of the Independence Range which is cut, near

the crest, by numerous glecial vaelleys. Th& timber

in the bottoms of these "U" shaped valleystwas in- 4
ferior to the timber on the high slopes. The begt

timber was at an elevation of about 8,500 feet.

The cutting was for a small mill thet made

e
boards and démensidn, for mining timbers, for lagging
and for cordwood. In the more accessible places,
practically everything sound and over three inches in
dlameter was cut. In isolated places only the lsrger
méterial was teken. The cubtters went to great pains
to remove isolated logs.
The brush, of course, lay as it fell in the
more inaccessible.plaoes and the tops are now WelL;
flattened out on the ground. Jwueh of the cordwood
removed came ffom.thé tops of trees that grew in the
smoother places.
The present stand consists of & few o0ld, de-
formed trees, numerous poles and many saplings, t he 1
fir beilng predominsnt in &ll of the zge classes excepnt
on the higher places. On excentional situsztions there

ere as meny as twenty-five fir geedlings end savlings

to the sguare rod with four or five pines. But the
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young stand, like the original one, is very patchy and
most of the area is covered with sage brush. Young
growth of all ages shows only §§jr vigor. Very little
of this area will form a less valuable timber crop than
the one removed. Condjtions indl cate that natural
restocking for the alpine type may be expectﬁd after
fifteen yesrs. ! N

The succéss of reproduction in this case
was probebly due to the occurrence of good seed years
at the time when the ground was broken up by the log-
ging. lost of the area 1s unusually favorable to the

type and insects have not inbterferred as in the pre-

ceding case.
TENNESSEE CREEK CUTTING

The Tenneséee Creek cutting occurred ahout
fifteen years ago, in the fall months:

The stand congisted of aspen poles, both large
and small, with occasional seedlings end savlings. Tn
density the stand veried from .3 to .8. The under-
growth consisted of a little service bterry and rose
brush while patches of ceonothus, following fire, have
been suppressed by aspen in the neighborhocd. The
ground cover must have been very light and probably
consisted of spérse grass and weeds with not wuch humus.

The poil is a deep, fertile, sendy loam that is usual-

Lv]
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1y well watered by drainage from the upper nsrts of
. E PI I
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the broad besin.

The cutting was for cordwood and practical-
1y ell of the sound trees wers taken, down tc a daf ameter
of five inches. The stumps Wefzjcut low, the aversge
height being less then fifteen inches.

N

No disposal was made of the brush that was
* b
too small for cordwood but the area is now Tree from
debris.

At present the stand consists of garlings and
small poles that have sprouted from the stumps and Form-
ed a heavy cover. The next few yesrs will see a mari-
ed reduction in the number of trees because the sisnd
is very dense for aspen. Kany stumps have two or three
sprouts. The average tree is three inches in disneter
and twenty-four feet.high. _There is no underbrush
where the cutting was clear and the ground covser con-
sigts of very sperse grass and smell weeds. Tn spite
of sheep grezing, parts of the ares have been covered
with a thin layer of humus, composed of'aspen leavag,

The reasons for the successful sprouting of
the trees in this cese were probably as follows: (1)
The site ig the optimum for aspen. (2) The stumpe
were cut low. (3) The cutting was in the f2ll monthe.

(4) The parent trees were at the height of their vigor

. A
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The Nontans ining Comrany's Cutting.

This eutting ogeurred in 1906, 1907 sanc 1908,
“lw‘ -
both summer and winter.
The steand consisted of fir and the mountain

pines, the former béing far ﬁpre NnuUmMer ous . 511 ages
were represented, the large %oles being mosf'prominent.
There was not much undergrowth within the patches of
timber and the ground cover was light. The 801l over
most of the region is deep. moist and fairly fertils
while the texture is excellent. The region is moun-
tainous and has meny spurs running in difBrent directions
from the mein ridge which bears about north and south.

Most of the larger trees were teken and wany
poles were cut for underground use, the dismeter 1imit
for lagging being three inches. The cutting was very
heavy and almost nothing was left in mweny places.

| The compeany was regquired by the Service fo
take out the usable materisl from the tops and the
brush was piled.

According to all reports, this ares has
grown up in brush since the cutting, with only a very
little fir reproduction. Aspen has encroached to some
extent but cannot reach merchantable size under the

prevailing conditions.



e 3
The fallure of reproauctlon up to the pr sent

A

time is Urubably due to the lack of seed.
THE NAHOGANY BUTTRES

During the Gold Greex excitement 4in 1895 ang
1896 a great deal of mehogeny cordwood was cut from
the buttes on the western side of Zunflower Pl

The stand undoubtedly inecludeq 2ll sge clasges,
with the old trees preﬁoﬁjnant. Under growth was eb-
sent, as usual, while the ground cover probsbly con-
sisted of a fair amount of grass and weeds. Tthe gl
18 grantitie grevel without humug and with little mois-
ture. The region is characterigzed by rocky buttes,
with steep Sides, and rough, rocky holloﬁs between.

The largsr and more e88lly asccessible treeg
were selectegd foi cutting. 1In meny ceses the stumps
were cut so high that wuen 0f the wood was wasted.

The scanty brush was undoubtedly left ag 1+
ley after the cordwood had been taken but it has lerge-~
ly disappeared. 28

The present stand is fairly dense (for the
type) and‘consists of widely spreading youﬁg treeg,
Seedlings and saplings are not sbundent tut the lerser
sizes are plentiful enough to insure the re-estab-

ligshment of a stang =g good as the one removeqd. There



is & fair amount of grass and light{ weeds.

The present condition of the stands is a
trivuted chiefly to the fact et many small, young
trees were left at the time of the cutting. Tahogany
is an abundent seeder and is able to take adwentage

a7,

of its opportunities. Sheep and cattle injure the
1little trees by trampling and the sheep often nibble

the leaves.
RUBY NMOUNTAINS

Cutting in the Ruby Founbtsins ocdurred for
ﬁany vears during the prosperity of Tureka. Nearly
all of the larger trees were removed for underground
work for framiﬁg and for fuel. Although there has
been no opportunity for examining the scattered patch-
es'from,which the timber was cut, the conditions are

probably sbout like those in the Indervendence Toun-

tains, as described befove.
REPRODUCTION - General Jonclusions

HYormal Density.

In 5 gingle season one cannot obtasin a very
good idea of the normal density of reproducticn, es-
pecially for types thet occury only small areas of the
Foregt, and are thus not under ccnstant observation.

Again, the alpine type is subject to more eccentric



{2

factors than any other kmown type.. Little demege to
reproduction was observed duringﬁgie rast season but
this fact is no gusrentee that the trees will béﬁso
fortunsete during the next twenty years. Seedlangs

have been so searce during the"ﬁast veer that there

has been no opportunity for studying the early ene-

mies of alpine reproduction, snd no serious enemies
(excelt dendiactonuys)

of seplings and poles have Ween fourid,., ¥Tor the as-
VA

pen type, the normsl density is a little better kmown

‘but no counts have been made. Grezing injury to all

of the broad leaved seedlings renders average counts

meaningless but the broad leavsd trees are all abund-

‘antly able to reovroduce themselves.

Distribution

In the broad leaf types, the young growth is
usually well distributed, if present at all. Repro-
duction in the alpine type is nearly always in patches

oF clumps under the older trees.

Fastors influencing reproduction

Undoubtedly the infrequent occurrencs of seed
yeers and the dsngers that the geeds must pass have the

strongest influences on reprodvetion cut-over lsand of

.
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to regain their cut-over areag un

the alpine type. The natursl rigor of the elimate pro-

-'-r» -

- bably has some influence in limiting seed producting

capacity of the trees, but even in the best situetions

N

the al@ine species do not show any marked ability for

: L
aggression. The gathering of definite data on repro-
duction of the alpine type will have to be left until
the occurrence of a good seed year.

The reproduction of the alpine type would pro-
bably not be attended with great difficulty if Light
cuttings could Pe made when there are plenty of cones
on the trees. The bresking up of the ground wowld im-
prove the seed bed conditions and poison scattered =about
the cuttings should keew down the rodents and birds.

It is quite possible that the packed condition of %the
ground is one of the really important factors in limit-
ing reproduction in %he alpine type. Some definite
knowledge could he obtajnéd by reking oﬁer vart of the
ground within the lerritt ¥ountasin enclecsure after a
good seed year.

The broad leaved tyves sre all ezsily able
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heavy grazing has interferred.
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The géass and:sage*ﬁjpes_merge imperceptidbly on
the high plateaus east-pf”Jérbi&ge,' Elk Mountain in
the distance. | Lagde

5% ey 1
r“mf"- agnr

Alpine fir and asﬁéngsometiﬁés-occur together in
moist places within the grass and sage types. Sheep
Creek Elk Mountaine.
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Aspen brush and
Ceqnothus about &
snow drift. Diemond
A Desert. TPhoto by

Geo. €. Thompson.
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Good @res§ on the

Grenite Melt. Tower

Coon Creek.




Dense Aspen pole stend.
‘Tennessgee {reek Basin.

Phote by Geo. €. Thompson.
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The aspen type

follows the streams

_throughﬁthe gress and

f-sage lend. Robinson's

! Bole.
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‘Demse Alpine Bub- | f

type. White-berk pine

f preéominating. The 1it-
o tie trees in the fore- é
= grouhd are'alyine firs;' :
Howard'miéb;;. ]
[k

Opeﬁ,Alpine sub-
typre. "The 01ld Or-
cherd.” Howard tim-
bef. PhofO'by Geo.

g. Thomﬁseﬁ.
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A good pateh of timber on Beer Oreek. The Jarbidge

Mountains are in the diét_ano-e.'
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Open Alpine sub- type. Head of Pine Creek. Copper

Mountajn in dfstance.

In the distance - Jarbjdge Mountains with the Open

~ Atpine Sub-type. In thegfdraground - the Dense Sub-

type on the head of Foxicﬁéékﬁ_
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Three of the
Jarbidge Peaks, from
the North-Test, and a

part of Eest Fork Basén.'f

Thoto bj Geo. G. Thomp-

son.

-

.-;Edge of the Dense

Alpine 8ub-type. Rage-

Mont. PX®to By Geo.  C.
Thomps@y.




The best of the Bear -
Creek timber - Chiefly .1-

Alpine Fir.
Photo by Geo. @.

Thompson.

.y

White Bark Pine.

The eemtrsl treeg-

have pbeen killed by
: L3

Dendroctonus monti-

colae. The large trees

are betwsen 14 and 18

inehes in diameter.

Heed of Besr Creek.




Ceqnothus often

ooours on the ddges

of the akpine type.

Dead trees are com-

mon tﬁroughout the
type.  Head of Jar-
bidge River.

T SRR

This wHite-bark Pine
stump mefks the corner of
& mining elaim thet was

staked out in mid-winter.

Betweeﬁ'the trees the

ground is almost bare.

‘Howsrd Timber.
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Upland aSpén showing
deformation'by'snow.
Photo by Geo. €. Thomp-

son.
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Debris fror & Short-
rlived 3lide on. Fox

- -

Creek, -~ =~
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‘The Merritt NMoun-
tain 81ide. Photo by

Geo. €. Thompson.

-'r-»ﬁ A sliae—swept area
in the dense alpine

sub-type. Hesd of Fox
k_

£

1 Greek,

w5




A Contrast in Form,
Alpine Fir and limber
pine stﬁbs in the burn

above Howafd’s-Cabin.

Fir reproduction is
usually present in greeter
abundance than pine in the

vaths of snow slides.

- -_—

There are numerous pines

k
Just abové the siterof

the pleture. TFox Creek.
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Atpine fir is very

easily killed by fire.

‘Head of Coon Creek.

The 014 Burn on

Bear Créek.
Photo by Geo. C.

@hompéon.
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Aspen pushes up-through ceonothus with esse.

Wilkins' Fork Basin.

Alpine fir and limﬁgr pine are both able to suppress
the ceonothus “chap;ﬁrﬁéf“_ﬁhECh frequently follows burns

in the alpine type. Wilking' Fork Basin.




(lower piecture) sre

‘ceonothus. Photd by

s
P s

The fir is slowly
regainiﬁé‘possession of
the 0ld burn above Howard's.

Cabin. The mottled pstehes.

N

n

Geo. C. Thompson.




The séma insect has
killed most of the pines
left after the New York-
Nevade Gold Mining Com-
pany's trespass eutting

on Copper Mountein.

pos
- -

Dendroctonus mont-

i

1eolae has killed these

unusuel limber and white-

bark pine poles on the

. Deer Creek Summit.
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The aspen type suféfers considerable injury
drifts. Sheep'eounting chutes become dusty very

Poison Greek.

from snow

quiekly.
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2laghed and over-

grazed Aspen.

Photeo *dy Geo. C. -

Thompsen.
L4

Tenhessee Creek.,

Slesh from an 014

Cutting in the Alpine Type.
This Brush has been
piled. Veén Puzer Creek,

Photo by Geo. C.

Thompsbn.




r Mining Timbers. Br
moterial
tresxy

A

Photo by Geo. C.

aoe - now remwoved. Ven Duz

Thompson.



